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ܨڠԆȷ̤̞̀ͅȄ෨͈ഥเ̳ͥအঊܱͬ੆̳ͥ෨൲༷೾
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̠̭ͥ̈́ͥ͂ͬ͢ͅ࿒എ̱̞͂̀ͥˍȫȅ̱̥̱Ȅഩঽ෨͉
࿒ͅࡉ̢̞͈̜̈́́ͤ͜Ȅ̷͈૦ͥໍ̞ͬ৆͞ၑა͈͙́
ၑٜ̳͈͉ͥఱ་ࣾඳ̜́ͥȅ৘षͅȄڠ୆ͅచ̱࣐̀ͩ
̞ͦ̀ͥ਎ުບثͺϋΉȜΠ͈ࠫض͙ͬͥ͂Ȅȶඤယၑٜȷ
̤͍͢ȶޟྙ۾૤ȷ͈ບثത̦ఈ͈ࣜ࿒͂๤͓̀೩̩̈́̽
̞̀ͥḙ̷̏́Ȅ໹଼ ĳĵාഽ͈૧̹̈́৘ࡑΞȜζ̱͂̀Ȅ
ȶͺϋΞ΢୭̤͍ࠗ͢ഩঽ෨௶೰ȷͬ೹մ̱̹ȅ
೹մΞȜζͬ৘ࡑ৾ͤͅව̹͉ͦͥ͛ͅȄ૧̹̈́௶೰ဥ
௡౾͈൵ව̦ຈါ̜̹́̽ḙ̷̏́Ȅ໹଼ ĳĵාഽࢷಿव
ၾࠐ๯Ȫ৘ࡑȆ৘ਠဥ൝୭๵ࠐ๯ȫ͈ါݥ૭୏࣐̹ͬ̽ࠫ
ضȄन఼ͅঢ̹̽ḙ͈̏ࠐ๯ͬဥ̞̀ȄΟΨͼΑ͈ව੄ႁ
අ଻̦௶೰خෝ̜́ͥȶΥΛΠχȜ·ͺ΢ρͼΎȷˎȫͬ
൵ව̱Ȅ໹଼ ĳĵාഽࢃܢ̥ͣ೹մ৘ࡑͬ৘ঔ̧̱̹̀ȅ
೹մ৘ࡑ͉́Ȅ̴͘ਫ਼བ͈අ଻ͬ঵̾ͺϋΞ΢ͬୋै̳
ͥȅষͅȄୋै̱̹ͺϋΞ΢ͬဥ̞̀ਔ༏͈ഩঽ෨ͬ਋૞
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Experiments on Antenna Design and Electromagnetic Wave Propagation
Yuki KAWAKAMI, Yuichi TAKAKU
This study reports a new experiment, “Experiments on Antenna Design and Electromagnetic 
Wave Propagation.” Electromagnetism is an academic field that clarifies various phenomena 
associated with electrical charges, electric fields, and electromagnetic waves. These phenomena 
are invisible, which makes it difficult for students to learn this field of study only in a didactic 
manner. Based on such background, the new experiment has been set up. This study reports details 
of the proposed experiment, followed by the results of a survey conducted to figure out students' 
understanding of the experiment. 
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̱Ȅ̷͈੨අ଻ͬ௶೰̳ͥȅ̷̠̳̭ͥ͂́Ȅഩঽ෨͈૦
ͥໍ̞ͬخণا̧̳̭̦ͥ͂́Ȅၑٜ̦૬ͥ͂͘ࣉ̢ͣͦ
ͥȅ̹͘Ȅু໦́ࣉ̢ͥႁͬ૸̫̠̹̾̀ͣ͛͜ͅȄ௶೰
۪ޏͬڠ୆̦̥֚ͣழ͙ၛ̭̞̀ͥ͂͂̈́̽̀ͥȅڎڠ୆
̦ͺͼΟͺͬ੄̱Ȅݥ͛ͥ௶೰ࠫض̦ං̠ͣͦͥ͢ͅ஻փ
ࢥຳ̳ͥຈါ̦̜ͤȄ৘ࡑͬ೒̱̀ഩܨঽܨڠ͈౶ে̦ං
̺̫̩ͣͦͥ́̈́Ȅুဇ̈́อே̧̥̫ͬ֗̀ͥ̽̈́ͥ͜ͅ
͂ࣉ̢ͣͦͥȅ
ུა໲͉́೹մ̱̹৘ࡑΞȜζ͈ٽါȄ൵ව̱̹৘ࡑဥ
୭๵ུ̤͍͢৘ࡑͬ൵ව̱̹̭͂ͥ࢘͢ͅض̞̾̀ͅ༭
̳࣬ͥȅ
ˎȅ೹մ̱̹৘ࡑ͈ٽါ
ˎȆˍȁ৘ࡑ࿒എ̤͍͢৘ࡑచય
ུ৘ࡑ͈࿒എ͉ȄͺϋΞ΢͈ୋै̤͍͢௶೰ͬ೒̲̀ഩ
ঽ෨͈૦ͥໍ̞ͬၑٜ̳̭̜ͥ͂́ͥȅഩঊૂ༭ࢥڠش́
͉ ĴාࢃܢͅഩܨঽܨڠԅͬȄːාஜܢ̥ͣࢃܢ̥̫ͅ
̀ഩܨঽܨڠԆͬ၎ਘ̳ͥȅུ৘ࡑ͉́ഩঽ෨ͅ۾̳̜ͥ
ͥ೾ഽ͈౶ে̦ຈါ̜̹́ͥ͛Ȅ̳́ͅഩܨঽܨڠԅ̤͢
ɖഩঊૂ༭ࢥڠشȪŅŦűŢųŵŮŦůŵġŰŧġņŭŦŤŵųŰůŪŤŴġŢůťġŊůŧŰųŮŢŵŪŰůġńŰŶųŴŦȫ
ĺĹ ໛֔ࢥުࣞ൝୺࿝ڠࢷȁࡄݪܮါȁুடشڠȆࢥڠȁల ĵĺ࣢ȁĳıĲĶ
͍ഩܨঽܨڠԆ͈ഷಎ́ͬ͘၎ਘ̱̞̀ͥːාࢃܢͬ৘
ঔশܢ̱̹͂ȅ৘ࡑͅຈါ̈́௶೰௡౾̦ڎˍర̱̥̩̈́Ȅ
֚ഽͅఱ૽ତ͈ڠ୆̦ঀဥ̧̳̭͉̞̹ͥ͂́̈́͛Ȅˍٝ
͈৘ࡑ̤̫ͥͅ४ح૽ତ͉ːȡ˒ྴ̱̹͂ȅ৘ࡑশۼ͉ː
΋ζȪĲĹı ໦ȫȿː਩̜́ͥȅոئ͈ˎȆˎ୯ȡˎȆː୯
̤̞̀ͅڎ਩͈৘ࡑඤယ̞̾̀ͅમ̱̩୰ྶ̳ͥȅ
ˎȆˎȁ৘ࡑဥͺϋΞ΢͈ୋै̤͍͢අ଻௶೰
ˍ਩࿒͉৘ࡑ́ঀဥ̳ͥͺϋΞ΢ͬୋै̱Ȅܖུඅ଻
ͬ௶೰̳ͥȅུ৘ࡑ͉́Ȅ๤ڛഎ۰օ̈́ࢹ௮̜́ͤȄňőŔ
೒૞͞ྫ஌ ōłŏ̈́̓૸߃̭̈́͂ͧ́ঀ̞ͩͦ̀ͥζͼ·
υΑΠςΛίͺϋΞ΢ͬୋै̳ͥȅୋै̳ͥͺϋΞ΢͈ॽ
အ͉Ȅӱ ĳįĶňŉŻ ́ވ૦̳̭ͥ͂ȄӲවႁͼϋάȜΘϋΑ
ͬ Ķı Ϯັ߃̳̭ͥ͂́ͅ௖చ฽ৣഩႁͬȽĲĶťŃ ոئͅ
̳̭ͥ͂Ȅ͈ˎ̜̾́ͥȅ
଎ˍͅͺϋΞ΢͈ࢹ௮ͬা̳ȅ଎ˍͅা̳̠͢ͅȄζͼ
·υΑΠςΛίͺϋΞ΢͉༌࿂ͅ౷൵ఘโ̦֣क़̯̹ͦ
ညഩఘܖโષͅൾณͬഡͤັ̫̹ࢹ௮̞͂̈́̽̀ͥȅζͼ
·υΑΠςΛίͺϋΞ΢͈ވ૦༷͈࢜ಿ̯ͬ ̳͂ͥ͂Ȅ
ވ૦ਔ෨ତ ͉ئ৆́ນ̯ͦͥȅ
ȁȁȁȁȁȁȁȁȪˍȫ
̭̭́Ȅ ͉࢕௸Ȅ ͉ܖโ͈๤ညഩၚ̜́ͥȅ̾ͤ͘Ȅ
ͺϋΞ΢ͬވ૦̵̯ͥਔ෨ତ̦೰ͦ͊͘ȄͺϋΞ΢ಿͬࠨ
೰̧̳̭̦ͥ͂́ͥȅॽအӱ͉Ȅഐ୨̈́ͺϋΞ΢ಿͬࠗॳ
̱Ȅ̷͈ಿ̯͈ൾณͬ฼നັ̫́ݯഩάῧ୪௽̳̭ͥ͂
́৘̧࡛́ͥȅ
ॽအӲ͈௖చ฽ৣഩႁ͉͂ȄͺϋΞ΢͈଻ෝͬບث̳ͥ
ঐດ͈̜͌͂̾́ͥȅͺϋΞ΢͉௣૞ܥ̥ͣ൳৊ΉȜήσ
̱ͬٚ̀ഩႁͬ਋̫৾ͤȄߗۼ͒༶ৣ̳ͥȩ̭͈̏͂ȄΉȜ
ήσ͈අ଻ͼϋάȜΘϋΑ͂ͺϋΞ΢͈වႁͼϋάȜΘ
ϋΑ̦։̈́ͥ͂Ȅݯഩത̤̞̀ͅഩႁ฽ৣ̦อ୆̱Ȅഩႁ
͈అ৐̦୆̲ͥḙ͈̏అ৐̦௖చ฽ৣഩႁ̜́ͤȄئ৆́
ນ̯ͦͥȅ
ȁȁȁȁȪˎȫ
̭̭́Ȅ ͉ͺϋΞ΢͈͒වႁഩႁȄ ͉ͺϋΞ΢
̥͈ͣ฽ৣഩႁȄ ͉ͺϋΞ΢̥ͣߗۼ͒༶ৣ̯ͦͥഩ
ႁ̜́ͥȅ̾ͤ͘ȄͺϋΞ΢ͬ୭̳ࠗͥष͉ͅȄঀဥ̳ͥ
൳৊ΉȜήσ͈අ଻ͼϋάȜΘϋΑȪ͈ࣽٝ৘ࡑ͉́ Ķı
Ϯȫ͂൳̲ͼϋάȜΘϋΑͬ঵̠̾͢ͅ୭̱ࠗȄ௖చ฽ৣ
ഩႁ̧̺̫ͬ́ͥ઀̯̩̱̫̞̈́ͦ͊̈́ͣ̈́ȅ
଎ˍȁζͼ·υΑΠςΛίͺϋΞ΢͈ࢹ௮
଎ˎȁζͼ·υΑΠςΛίͺϋΞ΢͈වႁͼϋάȜΘϋΑ
ĺĺ
ζͼ·υΑΠςΛίͺϋΞ΢͈ൾณષ͈ഩၠ໦ື̤͢
͍ഩգ໦ື͉଎ˎ͈̠̈́ͤ͢ͅȄͼϋάȜΘϋΑ͉ൾณ౤
́ఱ̧̩Ȅಎ؇́ˌ͂̈́ͥȅ̾ͤ͘Ȅݯഩάϋ͈պ౾ͬ಺
ା̳̭ͥ͂́ͺϋΞ΢͈වႁͼϋάȜΘϋΑͬ಺୯̳ͥ
̧̭̦͂́ͥȅུ৘ࡑ͉́ΥΛΠχȜ·ͺ΢ρͼΎͬဥ̞
̀වႁͼϋάȜΘϋΑ̤͍͢฽ৣഩႁͬ௶೰̱Ȅވ૦ਔ෨
ତ̤̞̀ͅ฽ৣഩႁ̦ȽĲĶťŃ ոئ̠͂̈́ͥ͢Ȅݯഩάϋ
͈պ౾ͬ಺ା̱̞̩̀ȅ
Ȇˎˏ ȁͺϋΞ΢༶ৣঐ࢜଻̤͍͢ഩঽ෨ഥ௣අ଻͈௶೰
ˎ਩࿒̤͍͢ˏ਩࿒͉Ȅˍ਩࿒́ୋै̱̹ͺϋΞ΢ͬˎ
ளঊဥ̞̀ȄͺϋΞ΢༶ৣঐ࢜଻̤͍͢ഩঽ෨ഥ௣අ଻͈
௶೰࣐̠ͬȅͺϋΞ΢͉௣૞ဥ͂਋૞ဥ͂́ˎளঊຈါ́
̜̹ͥ͛Ȅˎ਩࿒ո͉ࣛˎ૽βͺ́৘ࡑ࣐̠ͬȅ௶೰ඤယ
͉ͺϋΞ΢͈༶ৣঐ࢜଻Ȅ༊෨ջం଻Ȅ਋૞ഩႁ͈ݻၗඅ
଻̜́ͤȄஜ฼͉̭͈ͦͣ௶೰࣐̠̹͈ͬ͛௶೰୭๵͈ࢹ
ಃȄࢃ฼͉௶೰͂̈́ͥȅ
ͺϋΞ΢͈༶ৣঐ࢜଻͉͂ȄͺϋΞ΢̥ͣ༶ৣ̯ͦͥഩ
෨͈༶ৣޑഽ͂༶ৣ༷͈࢜͂۾߸ͬນ̳͈̜́ͥ͜ȅ͈̓
༷࢜ͅഩ෨̦ޑ̩༶ৣ̯̥ͦͥͬນ̳ঐດ̜́ͤȄ଎ˏͅ
া̳̠̈́͢௶೰ࠏͬဥ̞̀௶೰̧̳̭̦ͥ͂́ͥȅ௣૞ͺ
ϋΞ΢̤͍͢਋૞ͺϋΞ΢ͬΥΛΠχȜ·ͺ΢ρͼΎͅ
୪௽̳̭ͥ͂́Ȅ༌༷͈ͺϋΞ΢̥ͣ༶ৣ̯̹ͦഩႁ̦Ȅ
̠͜༌༷͈ͺϋΞ΢̺̫́̓ͦ਋૞̧̥́ͥͬ௶೰̳ͥ
̧̭̦͂́ͥḙ̏ͦͬȄͺ ϋΞ΢ளঊۼ͈ݻၗ֚ͬ೰̱ͅȄ
କ໹༷࢜͂଒ೄ̷̸༷̞࢜ͦͦ̾̀ͅȄĴķı ഽͬˑഽ̴
̾་ا̵̯̦̈́ͣ௶೰̳ͥḙ͈̏௶೰͉́ȄͺϋΞ΢̯ͬ
̰̈́͘͘ڙഽ́ࡥ೰̧́ͥరͬैୋ̳ͥຈါ̦̜ͥȅ
༊෨ջంඅ଻͈௶೰͉́Ȅ௣૞ͺϋΞ΢͂਋૞ͺϋΞ΢
͂́Ȅވ૦̧༷͈̦࢜࢜։̈́ͥાࣣͅȄ਋૞ޑഽ̦͈̓͢
̠ͅ་ا̳̥ͥͬ௶೰̳ͥḙ̏ͦ͜଎ˏ͈௶೰ࠏ́௶೰̳
̧̭̦ͥ͂́Ȅ༌༷͈ͺϋΞ΢ͬࡥ೰̱Ȅ͜ ̠༌༷͈ͺϋΞ
΢͉ވ૦̴༷̦̞̩̠࢜ͦ̀ٝ͢ͅഢ̵̯ͥຈါ̦̜ͥȅ
਋૞ഩႁ͈ݻၗඅ଻͉ȄͺϋΞ΢ۼݻၗͬ་ا̵̯̹͂
̧͈਋૞ഩႁ͈་ا̜́ͥȅͺϋΞ΢͈ൾณ̦ಫ̜̽̀ͥ
࿂̵̥̞̜ͬ࢜ͩȄݻၗͬ་ا̵̧̯̹͈͂਋૞ഩႁ͈་
اͬ௶೰̳ͥḙ̭͉̏́ȄͺϋΞ΢̯̰ͬ̈́͘͘ݻၗ́ࡥ
೰̧́ͥరͬैୋ̳ͥຈါ̦̜ͥȅ
ոષ͈̠͢ͅȄˎ਩࿒Ȅˏ਩࿒͉ু໦́ࣉ̢ͥႁͬ૸ͅ
̫̠̹̾̀ͣ͛͜Ȅ௶೰۪ޏͬڠ୆̦̥֚ͣழ͙ၛ̭̀ͥ
̞͂͂̈́̽̀ͥȅڎڠ୆̦ͺͼΟͺͬ੄̱Ȅݥ͛ͥ௶೰ࠫ
ض̦ං̠ͣͦͥ͢஻փࢥຳ̳ͥຈါ̦̜ͥȅ
ˎȆːȁਔ༏ഩঽ෨͈௶೰
ː਩࿒͉ͅࢩఝ֖ͺϋΞ΢͂Αβ·Πρθͺ΢ρͼΎ
ͬဥ̞̀Ȅਔ༏́ഥเ̱̞̀ͥഩঽ෨ͬ਋૞̱Ȅ̷͈෨ࠁ
ͬ௶೰̳ͥȅ̷̠̳̭ͥ͂́Ȅഩঽ෨ͬخণا̳̭̦ͥ͂
̧́Ȅຽ౲ࡉ̢̞̈́ഩঽ෨͈૦ͥໍ̞ͬၑٜ̳ͥ਀੩̫ͅ
̈́ͥ͂ࣉ̢ͣͦͥȅഩঽ෨̷͉͈ဥഷ̽̀͢ͅਔ෨ତ̦೰
̞̹͛ͣͦ̀ͥ͛Ȅː਩࿒͉အș̈́ਔ෨ତ͈ഩঽ෨ͬ਋૞
خෝ̈́ࢩఝ֖ͺϋΞ΢ͬঀဥ̳ͥȅ଎ːͅা̳௶೰ࠏͬဥ
̞̀৘ࡑ࣐̠ͬȅࢩఝ֖ͺϋΞ΢̱͂̀ΟͻΑ΋Ȝϋͺϋ
Ξ΢ͬঀဥ̳ͥȅ
଎ˏȁ༶ৣঐ࢜଻̤͍͢ݻၗඅ଻͈௶೰ࠏ
଎ːȁਔ༏ഩঽ෨͈௶೰ࠏ
ͺϋΞ΢୭̤͍ࠗ͢ഩঽ෨௶೰৘ࡑ
Ĳıı ໛֔ࢥުࣞ൝୺࿝ڠࢷȁࡄݪܮါȁুடشڠȆࢥڠȁల ĵĺ࣢ȁĳıĲĶ
ˏȅ૧ܰ୭๵ȪΥΛΠχȜ·ͺ΢ρͼΎȫ͈൵ව
ུ৘ࡑͬ৘࡛̳̹ͥ͛ͅȄ໹଼ ĳĵාഽࢷಿवၾࠐ๯ͬ
ঀ̽̀ΥΛΠχȜ·ͺ΢ρͼΎȪłŨŪŭŦůŵġ ĹĸĶĴņŔȫͬ൵
ව̱̹ȅΥΛΠχȜ·ͺ΢ρͼΎ͉͂Ȅࣞਔ෨ٝႹ̤̫ͅ
ͥව੄ႁඅ଻͈ਔ෨ତඅ଻ͬ௶೰̳ͥ௡౾̜́ͥȅͺϋΞ
΢͈଻ෝͬບث̳ͥঐດ̜́ͥවႁͼϋάȜΘϋΑȄ฽ৣ
ഩႁȄ༶ৣঐ࢜଻̈́̓ͬ௶೰̳̭̦ͥ͂خෝ̜́ͥȅͺϋ
Ξ΢ࣞ͞ਔ෨ٝႹ͈୭ࠗͅຈါະخࠧ̈́௡౾̜́ͤȄུ৘
ࡑ̺̫̩́̈́Ȅ௾ުࡄݪ͞࢖ٳ࣒ज̈́̓́͜၌ဥ̧́ͥ͂
ࣉ̢ͣͦͥȅ
ːȅ৘ࡑ໓ࠊ̤͍͢৘ࡑࠫض
଎ˑ͉ڠ୆̦ୋै̱̹ͺϋΞ΢͈ৢ૯̜́ͥȅ଎ ȪˑŢȫ
͉ͺϋΞ΢͈ນ͂ၔͬৢ̱̹͈̜́ͥ͜ȅ͕͖஠֥̦ Ĳ
਩࿒͈শۼඤͅͺϋΞ΢͈ୋै̤͍͢௶೰࣐̠̭̦ͬ͂
̧̹́ȅ଎ Ȫˑţȫ͉ڠ୆͈ͺͼΟͺ́ୋै̯̹ͦˎਔ෨
́൲ै̳ͥͺϋΞ΢̜́ͥȅͺϋΞ΢͈ވ૦ਔ෨ତ̦ൾณ
͈ಿ̯́ࠨ೰̯͈̜ͦͥ́ͦ͊Ȅ୬̹̹̠ͤ͛ͥ̈́͢ࠁ
̳ͦ͊ͅˎ͈̾ਔ෨ତ́ވ૦̳͈͉̞̥ͥ́̈́Ȅ̞̠͂ထ
ே͈͂͜ै̹͈̜ͣͦ́ͥ͜ȅ৘षͅୋै̱௶೰̱̹̭͂
ͧȄ୬ͤެ̬̹ાࣣ͂୬ͤެ̬̞̈́ાࣣ֑̠͂́ވ૦ਔ෨
ତͬ̾͜ͺϋΞ΢ͬ৘̧࡛̳̭̦̹ͥ͂́ȅ
଎˒͉༶ৣঐ࢜଻͈௶೰۪ޏ͈ৢ૯̜́ͥȅ̷̸ͦͦ଎
Ȫ˒Ţȫ͉อ༺ΑΙυȜσͬဥ̞̀Ȅ଎ Ȫ˒ţȫ͉ΘϋδȜ
σͬဥ̞̀ैୋ̱̹͈̜́ͥ͜ȅ଎˒̥̥̠ͣͩͥ͢ͅȄ
ΈσȜίͤ͢ͅঀဥ̳ͥऺৗ͜ࢹ௮͜։̈́ͥȅഩঽ෨ͬ௶
೰̳̹͉ͥ͛ͅȄഩঽ෨͈ഥเ̜ͤ͘ͅגޣͬݞ͖̯̞̈́
ऺৗͬ஖̧͓̜͐́ͥȅ̹͘Ȅ௶೰͉́ͺϋΞ΢ͬٝഢ̯
̵̹ͥ͛Ȅ̷͈षͅΉȜήσ͞ਔ༏̜ͥͅ໤̦વٺ̈́ͣͅ
̞̥̈́͜ࣉ̢̤̩̀ຈါ̦̜ͥȅ̷̠̞̹̭̦̽͂মஜͅ
̩͢დ̱ࣣ̞ͩͦ̀ͥΈσȜί͕̓Ȅͤ͢ୈഽ͈̞͢௶೰
ࠫض̦ං̞̹ͣͦ̀ȅ
଎˓͉༶ৣঐ࢜଻͈௶೰ࠫضͬা̱̞̀ͥȅ଎ Ȫ˓Ţȫ͉
଎ Ȫ˒Ţȫ͈ อ༺ΑΙυȜσୋ͈௶೰ࠏͬဥ̞̹ાࣣȄ଎˓
Ȫţȫ͉ ଎ Ȫ˒ţȫ͈ ΘϋδȜσୋ͈௶೰ࠏͬဥ̞̹ાࣣ͈ࠫ
ض̜́ͥȅ̷̸͈ͦͦ௶೰ࠫضͬ๤ڛ̳ͥ͂Ȅอ༺ΑΙ
υȜσୋ͈༷̦Ȅڙഽͅచ̳ͥ౵͈་ا̦۱̥̜́ͤ͞Ȅ
ȪŢȫͺ ϋΞ΢͈ນၔ Ȫţȫˎ ਔ෨ވ૦ͺϋΞ΢
଎ˑȁڠ୆̦ୋै̱̹ͺϋΞ΢
ȪŢȫอ༺ΑΙυȜσୋ
ȪţȫΘϋδȜσୋ
଎˒ȁڠ୆̦ࢹಃ̱̹௶೰ࠏ
ȪŢȫอ༺ΑΙυȜσୋ ȪţȫΘϋδȜσୋ
଎˓ȁ༶ৣঐ࢜଻͈௶೰ࠫض
ୈഽ̩͢௶೰̧̞̭̦̥́̀ͥ͂ͩͥḙ͉̏ͦȄ଎ Ȫ˒ţȫ
ͅা̳ΘϋδȜσୋ͈௶೰ࠏ͉́ͺϋΞ΢̦߹̞̤̀ͤȄ
ĲıĲ
ͺϋΞ΢ͬٝഢ̵̯̭ͥ͂́ͺϋΞ΢ளঊۼݻၗ̦་ا
̱̱̞̥̺̀̽̀ͥͣ͂͘ࣉ̢ͣͦͥȅ਋૞ͺϋΞ΢̦਋
̫৾ͥഩႁ͉Ȅ௣૞ͺϋΞ΢͈͂ݻၗ̽̀͢ͅ་ا̳ͥȅ
̷͈̹͛Ȅঐ࢜଻ͬ௶೰̳ͥष͉ͅȄͺϋΞ΢ۼݻၗ֚ͬ
೰ͅ༗̾ຈါ̦̜ͥȅ̷̠̞̹̭̽͂ͬমஜͅࣉ̢̀ैୋ
̯̹ͦ௶೰ࠏͬဥ̞̹ΈσȜί͉ୈഽ͈̞ࠫ͢ض̦ංͣ
ͦȄ̷̠͉̞́̈́ΈσȜί͉ࢋओ͈ఱ̧̞ࠫض̹͂̈́̽ȅ
༊෨ջం଻͞ഥ௣ݻၗඅ଻̞̾̀͜ͅ൳အͅȄ̱̥̽ͤ
͂಺औ̱ͬ̀௶೰۪ޏͬࢹಃ̱̹ΈσȜί͕̞̓ࠫ͢ض
̦ං̞̹ͣͦ̀ȅ̹͘Ȅਔ༏͈ഩঽ෨௶೰̞̾̀͜ͅȄ̓
͈ਔ෨ତ͈෨̦ਔ༏ͅഥเ̱̞̀ͥخෝ଻̦̜̥ͥͬȄম
ஜͅ಺औ̱̥̀ͣ௶೰̱̹ͬΈσȜί͕̓শۼͅྫఖ̈́
̩෨ࠁͬ௶೰̧̞̹́̀ȅ
ུ৘ࡑ͉́௶೰۪ޏͬڠ୆̦̥֚ͣழ͙ၛ̭̀ͥ͂ͅ
̽̀͢Ȅఈ͈৘ࡑͤ͢͜ఉ̩͈ুဇഽͬဓ̢̹ȅ̷̠̳ͥ
̭͂́Ȅ̩͢ࣉ̢Ȅْࠗͬၛ̥࣐̀̀ͣ൲̳ͥڠ୆̷̠͂
͉̞́̈́ڠ୆͈͂ओ̦ࡐಠ࡛̹ͦͅȅমஜ̜ͤ͘ͅࣉ̴̢
۪ͅޏࢹಃ̥ͣ௶೰͒֊̹̽ڠ୆͉Ȅ̞̞௶೰ࠫض̦ංͣ
̥̹͈͈ͦ̈́̽͜Ȅडਞഎ̧͉̠̳͓̺̹͈̥̓ͥ̽ͬͅ
ࣉ̢̧̥̫̹ͥ̽͂̈́̽ȅ̽̀͢Ȅུ৘ࡑ࣐̹̭ͬ̽͂ͅ
ͤ͢Ȅഩܨঽܨڠ͈ၑٜ̦૬̺̫͉̩ͥ́̈́͘Ȅু໦́ࣉ
̢ͥႁ̦̹֗̽͂ࣉ̢ͣͦͥȅ
ˑȅͺϋΉȜΠࠫض
ུ̭ͦ́͘ͅ৘ࡑͬ၎ਘ̱̹ڠ୆͒ͺϋΉȜΠ࣐ͬ̽
̹ȅ̷ ͈ࠫضͬນˍͅা̳ȅࣜ࿒ ȶ͉ഩܨঽܨڠ͈ၑٜഽȷȄ
ȶ৘ࡑτασ͈ഐ୨̯ȷȄȶ৘ࡑ໦ၾ͈ഐ୨̯ȷȄȶܥऺ͈ঀ
̞༷͈ਠංഽȷ̜́ͥȅͺϋΉȜΠ͈ࠫضȄ൚੝͈࿒എ́
̜ͥഩܨঽܨڠ͈͒ၑٜ̦૬̹̥̠̥͉̽̓͘ో଼̧́
̞̭̦̥̀ͥ͂ͩͥȅ̹̺̱Ȅ৘ࡑ͈໦ၾ͞ܥऺ͈ঀ̞༷
̞͉̾̀ͅ๛೰എ̈́փࡉ̜̹̹̽͛͜Ȅࣽࢃ࠿൦̱̞ͬ̀
̩ຈါ̦̜ͥȅ
ুဇܱව၇͈փࡉ͉́Ȅȶু໦́৘ࡑ௡౾ͬै̹̽ͤ৘
ࡑ༹༷ͬࣉ̢̹̳͈̦ͤͥڢ̱̥̹̽ȷȶ௶೰۪ޏͬैͤ
ષ̬͈͉ͥఱ་̺̹̦̽Ȅਫ਼བ͈ࠫض̦ං̧̹͈ͣͦ͂ో
଼̦̜̥̹ۜͤ̽͢ȷ̈́̓Ȅ௶೰۪ޏͬু໦́ै̭ͥ͂ͅ
చ̳ͥ࣊೰എ̈́փࡉ̦ఉତ̜̹̽ȅ̹͘Ȅȶুै̱̹ͺϋ
Ξ΢́ഩ෨ͬ௣਋૞̧̳̭̦ͥ͂́̀ۜ൲̱̹ȷȄȶ૸͈ਔ
ͤͅഩঽ෨̦ంह̳̭ͥ͂ͬ৘̧̳̭̦̹ۜͥ͂́ȷ̈́̓
͈փࡉ̜ͤ͜Ȅഩܨঽܨڠ͞ͺϋΞ΢ͅޟྙͬ঵̠̾͢ͅ
̹̈́̽ڠ୆̞̹͜ḙ͈̏ͦͣࠫض̥ͣ͜Ȅུ৘ࡑ͉ڠ୆ͅ
͂̽̀ခփ͈̹݅̈́̈́̽͂͜ͅࣉ̢ͣͦͥȅ
˒ȅ̤ͩͤͅ
ߎ਀փেͬ঵̻̳̞͞ഩܨঽܨڠ͈ၑٜͬ૬̹͛ͥ͛Ȅ
໹଼ ĳĵාഽ̥ͣ૧̹̈́৘ࡑΞȜζȶͺϋΞ΢୭̤͍ࠗ͢
ഩঽ෨௶೰ȷͬၛ̻ષ̬̹ȅഩܨঽܨڠͅߎ਀փেͬ̾͜
ࡔ֦͈͉͌͂̾Ȅഩঽ෨̦࿒ͅࡉ̢̞̭̜̈́͂́ͥȅུ৘
ࡑ͉́ȄুैͺϋΞ΢̽̀͢ͅഩঽ෨ͬ௶೰̳̭ͥ͂́Ȅ
ഩঽ෨͈૦ͥໍ̞ͬخণا̱Ȅഩঽܨڠ͈ၑٜͬ૬̭͛ͥ
͂ͬ࿒എ̱̹͂ȅ
૧̹̈́৘ࡑΞȜζͬ൵ව̱ȄͺϋΉȜΠͬ৘ঔ̱̹̭͂
ͧȄఉ̩͈ڠ୆̦ȶၑٜ̦૬̹̽͘ȷ͂ٝ൞̱̹ȅ̹͘Ȅ
ুဇܱ੆၇́͜ఉ̩͈࣊೰എ̈́փࡉ̦̜̹̽ȅ̯ͣͅȄུ
৘ࡑ͉́௶೰۪ޏͬڠ୆̦̥֚ͣழ͙ၛ̭̀ͥ͂͂̈́̽
̞̹̀ͥ͛Ȅুဇഽ͈̞ࣞඤယ̞͂̈́̽̀ͥȅڎڠ୆̦ͺ
ͼΟͺͬ੄̱Ȅਫ਼བ͈௶೰ࠫض̦ං̠ͣͦͥ͢ͅ஻փࢥຳ
̳ͥຈါ̦̜ͤȄ৘ࡑͬ೒̱̀ഩܨঽܨڠ͈౶ে̦ංͣͦ
̺̫͉̩ͥ́̈́Ȅুဇ̈́อே̧̥̫̹ͬ֗̀ͥ̽̈́̽͜ͅ
͂ࣉ̢ͣͦͥȅ
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ນˍȁͺϋΉȜΠࠫض
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